CHAPTER V
THE OPERATION OF ELECTRIC FURNACES ELECTRICAL SUPPLY
Alternating Current.—For operating electric furnaces alternating current is usually employed, on account of the greater ease with which it can be produced, and because it can be changed into current at higher and lower voltages by means of a static transformer —that is, without the need of some rotating machinery such as would be needed for changing the voltage of direct current.
In general, electric power for smelting or other purposes is generated at some point where water-power is available. The power is conveyed by an alternating electric current of high voltage, to the point at which the electric smelting is to be done. At this point it is changed by means of a static transformer into a much larger current, at the low voltage which is suitable for electric smelting. In order to regulate the voltage of the current flowing to the furnace the secondary winding of the transformer is often divided into two parts, and by coupling these in series or parallel, the current can be obtained at either of two voltages, one of which is twice the other. Smaller variations in the voltage of the secondary current are obtained by means of taps on the primary winding, which render it possible to alter the number of effective turns of the primary winding. By cutting out one section after another, of this winding, the ratio between the turns in the primary and secondary is decreased, and therefore the voltage in the secondary is correspondingly raised.
An example of such a transformer, with regulation of voltage, is shown in Fig. 49, which is a diagrammatic view of one of the i ,6oo-kw. transformers in the Carborundum Works at Niagara Falls.1 The transformer is. supplied with primary current at 2,200 volts, while the secondary current, which passes through the furnace, can have any voltage between 40 and 200. In the diagram, the secondary windings SS are divided into halves, and these by means of a switch W can be coupled in series or parallel. The primary winding PP
1 E. F. Gehrkens, "Voltage Control of Transformers for Electrical Furnaces." Met. and Chem. Engng., viii, 1910, p. 373.
118The part of the electrode within the furnace can be neglected! (being considered as a resistor) but the air-cooled or water-cooled part outside; the furnace will introduce complications. If, however, the electrode is measure! from the holder to the inside of the furnace wall, the formulae can be used witb* out serious error.furnace.   U. S. patent 855,441, see Electrochemical Industry, vol. v, p. 279. 7
l R. Turabull, "Furnace Electrodes Practically Considered." Trans. Am, Electrochem. Soc., vo). xxi (1912), p. 397.o measured the resistivity of molten pig-iron at 1,300° C. (Trans. Electrochem. Soc., vol. viii, p. 289), and finds it to be i6Xio~6 ohms per cubic centimeter (=0.000,063 ohm per inch cube). Electric Smelting and Refining (1897 Ed.). Figs. 157, 158, aqd 165. *
